Supplementary Figure 1: Melting temperature analysis of click-linked iLOV (green) and canonical gene (black). The melting temperatures of the canonical and click-iLOV gene were determined as 84.3 ˚C and 81.3 ˚C respectively. The results show that the eight triazoles in the click-iLOV gene slightly destabilize the duplex. NATURE CHEMISTRY | www.nature.com/naturechemistry 1 S2 Supplementary Figure 2: Splint-mediated ligation between adjacent oligonucleotides. The activity of each pair of oligonucleotides was assessed by clicking them together in the presence of a splint. Lane 1: F1+F2+s1, Lane 2: F2+F3+s2, Lane 3: F3+F4+s3, Lane 4: F4+F5+s4, Lane 5: F1-F5 & s1-s4. The position of the click-linked forward strand is indicated. The splints used for assembly are visible. The lower molecular weight bands observed above the splints were attributed to truncation or intramolecular click reactions, leading to cyclized oligonucleotide products. S3 Supplementary Figure 3: PCR amplification of click-linked iLOV and the canonical gene. The reactions were performed using five different primers placed upstream of the triazoles (see Supplementary Table 5 for the sequence of the primers). From left to right, the primers bind to the beginning of the gene then upstream of each triazole. The intensity of the bands for each corresponding PCR reaction is the same irrespective of whether the canonical or clickligated gene was used. The results suggest that similar amounts of product are being produced. The amount of DNA in each sample was quantified by analyzing 1.5 µL of each PCR reaction on a ND-1000 NanoDrop Spectrophotometer.
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Supplementary
a These oligonucleotides were purified exclusively by HPLC.
S7 Supplementary Table 4 : Concentration of DNA after PCR reaction with canonical and click-linked genes and primers placed upstream of the triazoles. The position of the triazoles is illustrated in Supplementary Figure 3 . formic acid) to 100% acetonitrile (0.2 % formic acid) over 10 min at a flow rate of 0.6 mL/min was utilized. NMR spectra were recorded on Bruker AVII400 FT-NMR spectrometer in the indicated solvent at 298 K. Chemical shifts for proton and carbon spectra are reported on the delta scale in ppm and referenced to residual solvent references.
Position of Primer
Synthesis of 5'-O-DMT-3'-O-Propargyl-2'-Deoxycytidine 1
Sodium hydride (60% dispersion in mineral oil, 578 mg, 24.1 mmol) was washed with anhydrous hexane (3 x 8 mL)
then dried under a stream of argon. Anhydrous THF (30 mL) was added and the resultant suspension was cooled to 0 °C before adding 5'-O-DMT-N 4 -acetyl-2'-deoxy-cytidine (Carbosynth UK), 1 (3 g, 5.2 mmol). The mixture was stirred at 0 °C for 10 min then at room temperature for a further 20 min. The suspension was cooled to 0 °C and propargyl bromide solution (80% wt. in toluene, 1.5 mL, 13.1 mmol) added dropwise. The resultant suspension was sonicated for 2 h after which the reaction was deemed complete. The reaction was quenched by the addition of anhydrous MeOH (30 mL) then concentrated in vacuo. The resultant residue was resuspended in DCM (100 mL) then washed with water (100 mL) followed by brine (100 mL). The organic phase was dried over anhydrous Na 2 SO 4 , filtered then concentrated in vacuo and purified by flash chromatography (silica deactivated with 0.5% pyridine; eluent 3-5% MeOH/DCM) to afford the title compound as a white foam (2.0 g, 68% isolated yield 
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Synthesis of oligonucleotides comprising the iLOV gene
Loading of 5'-O-DMT-3'-O-propargyl-2'-deoxycytidine on CPG resin
Using a previously published protocol (2) the propargylated nucleoside 2 was loaded onto Amino-SynBase™ CPG 1000/10 resin (2 g, 69 µmol/g free amine) purchased from Link Technologies. Loading of the resin was determined to be 37.7 µmol/g (55% coupling efficiency) by measuring the absorbance of the cleaved DMT cation at 495 nm..
General Procedure for oligonucleotide synthesis and purification
Oligonucleotides were synthesized on an Applied Biosystems 394 automated DNA/ RNA synthesizer using a standard µL per click reaction) was added to each oligonucleotide mixture to give the following equivalents per click reaction: S12 room temperature for 2 h. Formamide (21 µL) was added and the samples were analyzed by denaturing 8% polyacrylamide gel electrophoresis by applying 550 V for 2 h.
Splint-mediated assembly of sense strand of iLOV gene
The oligonucleotides which comprised the sense strand of iLOV (F1-F5, Supplementary Table 1 , 4 nmol each) and the splint oligonucleotides (S1-S4, Supplementary and 20 eq Copper. The mixture was thoroughly degassed using argon then left at room temperature for 2 h.
Formamide (480 µL) was added and the samples were analyzed by denaturing 8% polyacrylamide gel electrophoresis by applying 550 V for 2 h. Bands corresponding to the sense strand were excised and the DNA was isolated using the 'crush and soak method'. In brief, the excised polyacrylamide pieces were broken down into small pieces then suspended in distilled water (25 mL). The suspension was shaken at 37 °C for 18 h then filtered through a plug of cotton wool. The filtrate was concentrated to approximately 2 mL then desalted using through two NAP-25 and one NAP-10 columns. The desalted eluent was lyophilized prior to use.
Assembly of epigenetic and fluorescent variants of iLOV
The oligonucleotides which comprised each of the genes (Supplementary Table 1 
Assembly of T4-Ligated iLOV gene
The phosphorylated oligonucleotides which comprised the forward and reverse strands of the iLOV (F1-F5 and R1-R5, Supplementary Table 1 , 1 nmol each) were combined then lyophilized overnight. The oligonucleotides were resuspended in distilled water (400 µL); the concentration of the solution was determined to be 905.7 ng/µL using a NanoDrop Spectrophotometer (ND-1000). An aliquot of the solution was diluted to 287.9 ng/µL to give the working stock solution. The working stock solution (10 µL, 287.9 ng/µL), T4 DNA Ligase 10 X reaction buffer (10 µL, S13 Promega) and distilled water (70 µL) were combined. To anneal the oligonucleotides, the solution was heated at 95 °C for 15 min then gradually cooled to room temperature over 2 h; the temperature was reduced by 10 °C every 15 min.
Once at room temperature, T4 DNA Ligase (10 µL, Promega) was added and the resultant solution incubated at 4 ˚C for 16 h. The T4 DNA ligase enzyme was subsequently deactivated by heating at 70 °C for 10 min. The assembled gene was ligated into the pRSET backbone as described in the Methods section.
Assessing the biocompatibility of click-ligated iLOV gene
PCR amplification and sequencing of click-linked iLOV gene PCR amplification using GoTaq DNA polymerase (Promega) was performed in a total volume of 50 µL using 10 µL of 5X Green buffer, 200 µM dNTP, 0.5 µM of both the forward and reverse primers (qPCR primer iv and qPCR rev primer, see Supplementary Table 5 for Supplementary Table 5 for sequence) and 5 U of DNA polymerase I (New England Biolabs). The primer, template and water were combined. The oligonucleotides were annealed by heating at 85 °C for 3 min then cooling to 4 °C over 1 h. The remainder of the PCR reagents were added and the mixture was incubated at 37 °C for 1.5 h. The 1X NEBuffer 2 consisted of 50 mM NaCl, 10 mM Tris-HCl, 10 mM MgCl 2 and 1 mM DTT. The reaction was terminated by the addition of formamide and the analyzed by denaturing 8% polyacrylamide gel electrophoresis by applying 550 V for 2 h.
Real-time quantitative PCR analysis
Real-time quantitative PCR (qPCR) analysis was performed using GoTaq Real-time qPCR Master Mix (Promega).
The 2X master mix contained, hot start Taq polymerase, dNTPs, a fluorescent DNA-binding dye and reaction buffer.
Each primer was analyzed in triplicate with the click-ligated gene and the canonical gene. Negative controls in which water was added to the PCR reaction were also performed for each primer. The reactions were performed in a 96-well plate. The templates (10 µL, 0.1 ng/µL) or nuclease-free water (10 µL, provided with the qPCR reagent) were aliquoted into wells followed by 40 µL of master mix which consisted of 0.2 µM qPCR Rev primer and one of the forward primers (see Supplementary Table 5 for sequences of the primers), 1X GoTaq Real-time qPCR Master Mix and nuclease water. Amplification was performed on CFX Connect™ Real-Time System (BioRad). The qPCR cycling S14 conditions were as follows: 95 °C for 10 min enzyme activation, then 30 cycles of 95 °C for 15 s annealing and extending at 60 °C for 5 min.
Circular Dichroism
CD analysis was performed on Jasco-720 instrument with a 450W xenon short-arc lamp, calibrated with ammonium d-camphorsulphonate (0.6 mg ml -1 in deionised water). The samples were analyzed in a 10 mm cuvette. CD analysis was conducted at room temperature with a 1 nm step size, scanning speed of 20 nm min -1 and ten scans per sample.
The samples had concentrations of 0.3 µM in 2 mL of phosphate buffer (10 mM sodium phosphate, pH 7.3 with 0.2 M NaCl).
Melting Temperature Analysis of Click-Linked iLOV and Canonical Gene
Melting temperature analysis was performed using a CFX Connect™ Real-Time System (BioRad). Each gene (clickligated or canonical) was analyzed in triplicate. The reactions were performed in a 96-well plate. The genes (10 µL, 2.5 µM) were aliquoted into the wells followed by 40 µL of GoTaq Real-time qPCR Master Mix (Promega). The UVmelting curve was obtained by heating the mixtures at 85 ˚C for 2 min then cooling to 20 ˚C at a rate of 1 ˚C/min and monitoring the change in florescence. The data was processed using GraphPad Prism 7.0; the melting temperatures were determined by taking the maximum point of the first derivative of the data.
PCR Amplification of Click-Linked iLOV and Canonical Gene using Primers Upstream of Triazoles
PCR amplification using GoTaq DNA polymerase (Promega) was performed in a total volume of 50 µL using 10 µL of 5X white buffer, 200 µM dNTP, 0.5 µM of the forward and reverse primers (qPCR primers i-iv A and qPCR rev primer, see Supplementary Table 5 for sequences), 1.25 U of enzyme and 1 ng of template. The 5X white buffer which was provided with the enzyme contained 7.5 mM MgCl 2 to give a final concentration of 1.5 mM MgCl 2 in the reaction. The PCR cycling conditions were as follows: 95 °C for 2 min (initial denaturation) then 30 cycles of 95 °C for 2 min, 60 °C for 30 s, 72 °C for 1 min then a final extension at 72 °C for 5 min. An aliquot of each PCR reaction (5 µL) was mixed with an equal amount of 5X Green GoTaq Reaction Buffer then analyzed on a 1% agarose gel supplemented with ethidium bromide. The gel was run by applying 100 V for 30 min.
Restriction Digestion of the 5-meC containing iLOV gene with AciI
The epigenetically modified, click-linked iLOV gene was digested with AciI restriction endonuclease (New England Biolabs) according to the manufacturer's instructions, and incubated at 37 °C for 2 hours. The fragmented DNA was purified using the GeneJet PCR Purification Kit (ThermoFisher Scientific) according to the manufacturer's instructions, and eluted from the column with 20 µL of water. The resulting solution was analysed by mass spectrometry using an Acquity UPLC system with a BEH C18 1.7-µm column (Waters) in conjunction with a Bruker micrOTOF mass spectrometer (ESI-mode). A gradient of methanol in TEA and hexafluoroisopropanol (HFIP) was used (buffer A, 8.6 mM TEA, 200 mM HFIP in 5% methanol/water (vol/vol); buffer B, 20% buffer A in methanol).
Buffer B was increased from 0-70% over 8 min, at a flow rate of 0.2 mL min −1 . Raw data were processed and deconvoluted with the Bruker Daltonics Compass 1.3 software package
